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Investigator statement 

 
I have read the protocol entitled “A randomized, double-blind, placebo-controlled, 
multicenter, phase 3 efficacy and safety study of 2 dose levels of subcutaneous anakinra 
(Kineret) in patients with Still’s disease (SJIA and AOSD)” and the accompanying current 
investigator’s brochure. I agree to conduct the clinical investigation in compliance with the 
Version 4.0, Amended protocol including Amendment 3, Date: 3 July 2018, the 
International Council for Harmonisation (ICH) harmonised guideline E6 (R2): Guideline for 
Good Clinical Practice (1), applicable regulatory/government regulations, and in accordance 
with the Ethical Principles that have their origin in the Declaration of Helsinki (2). I will not 
implement any changes to study procedures or conduct without prior approval from the 
sponsor and, when applicable, the Independent Ethics Committee/Institutional Review Board 
and Regulatory Authority. I will supervise any individual or party to whom I delegate study-
related duties and functions conducted at the study site and ensure qualification of individuals 
or parties who perform delegated tasks. 

I agree to maintain the confidentiality of this study protocol, as described on the title page. 
Further, I will not publish results of the study without authorization from Swedish Orphan 
Biovitrum AB (publ). 

 

   

Signature of Principal Investigator  Date 

   

   

Printed Name of Principal Investigator   
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Protocol Amendment History and Reasons for Amendment 

 

Version Date Reason for Amendment  

Version 1.0 05 Sep 2016 Original Protocol 

Version 2.0  
Non-substantial 
amendment 1 

08 Nov 2016 All changes are administrative and updates are minor. The amendment is 
considered as non-substantial.  

 Method of ICF collection updated.  

 Highlighted that MAS adjudication committee is an independent blinded 
committee.  

 Updated exclusion criterion #18 as part of the criterion already stated in 
exclusion criterion #6. 

 Updated prior and concomitant therapy section in order to clarify that after 
the final IMP dose at Week12 the patient can be treated according to 
standard of care. 

 Age cut-off updated for the CHAQ/SHAQ assessments including the overall 
well-being VAS scale.  

o Updated that CHAQ will be assessed for children <18 years 
of age.  

o Updated that SHAQ will be assessed for subject ≥18 years of 
age.  

 Updated CHAQ assessment section and appendix to clarify that the 
interview or self-reporting assessment for children ≥8 years of age will not 
be used. Only the parent or guardian version of CHAQ will be used.  

 Vital signs section updated as height will only be measured at the baseline 
visit.  

 Physical examination section updated to clarify that presence or absence of 
signs of joint inflammation such as swelling or tenderness will be captured 
in joint assessments part of ACR and JADAS27. Other abnormal findings 
related to the musculoskeletal system should be recorded in the physical 
examination and reported as medical history or as AEs.  

 Added section regarding local laboratory assessments in order to clarify 
which samples are required for assessing patient eligibility. 

 Clarified for which data variables the CRF will be regarded as source.  

 Added footnote in the schedule of assessment regarding how to proceed 
with PK blood draws if exceeding maximum blood volume.  

Version 3.0 
Amendment 2 

12 May 2017 The amendment is considered as substantial. 
In addition to clarifications, changes to format and wording the following 
changes have been made to the study design:  

 Open-label (OL) period removed due to preventing escape to investigational 
product (anakinra) – all sections related to OL period updated.   

 Double-blind (DB) period extended to 12 weeks, but primary endpoint at 
Week 2 remains. 

 Added Day 4Tel for additional follow-up and for retention reasons. 

 Updated secondary endpoints supporting primary objective and key 
secondary endpoints  

o Added Patient/Parent global assessment of disease activity 
(key secondary endpoint) 

o Full ACR at Week 1 (supporting primary objective) 
o Moved time point from Day 4 to Week 1 

 Clarification regarding primary endpoint to be evaluated at Week 2 and 
sustained efficacy to be evaluated in responders during the remaining study 
period. 

 Added objective/endpoint to evaluate time to early termination of anakinra 
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Assessments: �6�F�U�H�H�Q�L�Q�J���Y�L�V�L�W�����R�S�W�L�R�Q�D�O������Obtain signed informed consent, evaluate eligibility based on 
the inclusion and exclusion criteria. Local laboratory results are valid for evaluation of 
eligibility criteria. 
 
�9�L�V�L�W���������'�D�\���������E�D�V�H�O�L�Q�H����  Obtain signed informed consent (if not collected at a screening 
visit), evaluate eligibility based on the inclusion and exclusion criteria. (Laboratory 
results are valid for evaluation of eligibility criteria for 36 hours.) Assess medical 
history, demographics, prior and concomitant medication, vital signs, physical 
examination and ECG. Assess the ACR variables, which include physician global 
assessment of disease activity (VAS), patient/parent global assessment of overall well-
being (VAS), number of joints with active arthritis, number of joints with limitation of 
motion, assessment of physical function (CHAQ/SHAQ) and CRP. Additionally evaluate 
global assessment of the patient disease related pain (VAS). Collect blood for central 
laboratory assessments, immunogenicity, IL-1Ra/anakinra serum concentration and 
inflammatory biomarker assessments. Administer IMP and dispense IMP to cover the 
period until next visit. Record any AE that has occurred. Instruct the patient/patient’s 
caregiver how to complete the diary. Collect sample for exploratory pharmacogenetics 
markers at any visit after randomization. 
 
�7�H�O���I���X�S�����'�D�\�����7�H�O���� Record any AE.  
 
�9�L�V�L�W���������:�H�H�N����������Assess vital signs, physical examination and concomitant medication. 
Assess all the ACR variables and the global assessment of the patient disease related 
pain (VAS). Collect blood for central laboratory assessments, immunogenicity, 
IL-1Ra/anakinra serum concentration and inflammatory biomarker assessments. Record 
any AE and absenteeism from school or work. Finally dispense IMP.  
 
�9�L�V�L�W���������:�H�H�N����������Assess vital signs, physical examination and concomitant medication. 
Assess all the ACR variables and the global assessment of the patient disease related 
pain (VAS). Collect blood for central laboratory assessments, immunogenicity, 
IL-1Ra/anakinra serum concentration and inflammatory biomarker assessments. Record 
any AE and absenteeism from school or work. Finally dispense IMP.  
 
�9�L�V�L�W�������D�Q�G���������:�H�H�N�������D�Q�G����������Assess vital signs, physical examination and concomitant 
medication. Assess all the ACR variables and the global assessment of the patient 
disease related pain (VAS). Collect blood for central laboratory assessments, 
immunogenicity and IL-1Ra/anakinra serum concentration. Record any AE and 
absenteeism from school or work. Finally dispense IMP.  
 
�9�L�V�L�W���������:�H�H�N������������Assess vital signs, physical examination and concomitant medication. 
Assess all the ACR variables and the global assessment of the patient disease related 
pain (VAS). Collect morning stiffness for the evaluation of inactive disease. Collect 
blood for central laboratory assessments, immunogenicity, IL-1Ra/anakinra serum 
concentration and inflammatory biomarker assessments. Record any AE and absenteeism 
from school or work. Finally all IMP should be collected from the patient and accounted 
for.  
For patients enrolled in the repeated-dose PK sampling the visit is scheduled on the day 
of the last IMP dose and the IMP is administered at site. PK blood samples will be 
collected at 5 time points between pre-dose and 8 hours after IMP administration. 
  
�7�H�O���I���X�S�����:�H�H�N�������7�H�O���� Record any AE and concomitant medication.  
 
�6�W�X�G�\���'�U�X�J���'�L�V�F�R�Q�W�L�Q�X�D�W�L�R�Q���Y�L�V�L�W����Assess vital signs, physical examination and 
concomitant medication. Assess all the ACR variables and the global assessment of the 
patient disease related pain (VAS). Collect morning stiffness for the evaluation of 
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inactive disease. Collect blood for central laboratory assessments, immunogenicity, 
IL-1Ra/anakinra serum concentration and inflammatory biomarker assessments. Record 
any AE and absenteeism from school or work. Finally all IMP should be collected from 
the patient and accounted for.  
 
 

Test product; 
dose and mode of 
administration: 

 anakinra 2 mg/kg/day (max 100 mg/day) sc administration or 

 anakinra 4 mg/kg/day (max 200 mg/day) sc administration.  
 

The dose will be adjusted according to actual body weight (rounded to the nearest kg) 
and will remain the same throughout the study.  
 

Reference 
product;  
dose and mode of 
administration: 

The placebo will be given in a corresponding volume to any of the two different anakinra 
doses, once daily as sc administration. 

Restricted 
concomitant 
medication: 

Intraarticular, intramuscular and intravenous administration of glucocorticoids are 
prohibited within 4 weeks prior to randomization and during the study. Other 
administration of glucocorticoid treatment is allowed as concomitant medication during 
the study if the patient has had a stable dose for at least 1 week prior to randomization. 
Maximum dose allowed is 1 mg/kg/day (max 60 mg/day). If the patient is on 
glucocorticoid treatment, the dose can be tapered starting earliest at the Week 2 visit. 
The patient must have reached at least ACR50 response with no fever in the preceding 7 
days at the visit initiating tapering. All other glucocorticoid treatment is prohibited 
during the study except topical and inhaled.  

Methotrexate is allowed as concomitant medication during the study if the patient has 
had a stable dose for at least 8 weeks prior to randomization. The dose should remain 
stable throughout the study as long as it is well tolerated. If prior treatment with 
methotrexate, discontinuation is required to be at least 4 weeks prior to randomization.  

Initiation of continuous NSAID treatment is prohibited during the study. However on 
demand treatment is allowed. 

Narcotic analgesics are not allowed 24 hours prior any study visit. 

Use of the following treatments are not allowed concomitantly with the IMP (wash-out 
periods before randomization are stated in the exclusion criteria):  

 Intraarticular, intramuscular or intravenous administration of glucocorticoids 
 Intravenous immunoglobulins 
 Canakinumab or any other IL-1 inhibitor 
 Tocilizumab, rituximab or any other immunomodulatory medication  
 Etanercept, adalimumab, infliximab, or any other TNF inhibitor (investigational 

or marketed) 
 Dapsone or mycophenolate mofetil 
 Leflunomide, thalidomide, or cyclosporine 
 6-Mercaptopurine, azathioprine, cyclophosphamide, chlorambucil or any other 

immunosuppressant 
 Use of any other investigational drug 

Live vaccines is not allowed within 1 month prior to randomization and until after 1 
month following the last study dose. Inactivated vaccines may be permitted according to 
the investigator’s discretion.  The investigator should instruct the patient to notify the 
study site about any new medications he/she takes after the start of the study drug. All 
medications and significant non-drug therapies administered after the patient starts 
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treatment with study drug until Week 16Tel must be listed on the concomitant medication 
CRF page.  

Following the 12 week double blind treatment, the patient will be treated at the 
discretion of the investigator according to standard of care.  

Duration of 
treatment(s): 

12 week double-blind, placebo-controlled, anakinra treatment period. 

Randomization The different treatment groups are; 

 placebo (corresponding volume of anakinra 2 mg/kg/day [max 100 mg/day]), or 
 placebo (corresponding volume of anakinra 4 mg/kg/day [max 200 mg/day]), or 
 anakinra 2 mg/kg/day (max 100 mg/day) or  
 anakinra 4 mg/kg/day (max 200 mg/day)  

The ratio between the treatment groups is 1:1:2:2, i.e. the ratio placebo:ankinra is 1:2.  

The randomization numbers will be generated in blocks. Each block will include the four 
treatment groups per the ratio described above.  

The randomization will be stratified by age at onset of disease (< 16 years, ≥ 16 years) 
and glucocorticoid use at inclusion (yes, no) with a requirement to randomize at least a 
third of the patients with an age at onset of disease < 16 years and a third of the patients 
with an age at onset ≥ 16 years.  

Sample size 
determination:  

Assuming that the ACR30 response rate is 65 % in patients receiving anakinra and 25 % 
in placebo patients, 81 evaluable patients (54 anakinra and 27 placebo) are required to 
ensure 90 % power in demonstrating that anakinra improves clinical features of Still’s 
disease using a two-sided test at a 5 % significance level.  

Statistical 
methods: 

The comparison of primary interest is between anakinra (2 mg and 4 mg combined) and 
placebo. The two dose levels of anakinra will be evaluated descriptively. 

The primary endpoint ACR30 response with absence of fever at Week 2 will be analyzed 
using a logistic regression model with treatment, age at onset of disease (< 16 years, ≥ 16 
years) and glucocorticoid use (yes, no) as explanatory variables. Patients who have 
discontinued study drug prior to Week 2 will be treated as non-responders in the primary 
analysis. The estimated probability of ACR30 response in each treatment group, the 
estimated odds ratio of anakinra to placebo, the corresponding 95 % confidence interval 
and the p-value from the model will be presented. 

The binary key secondary endpoint absence of fever at Week 1 will be analyzed using a 
logistic regression model with treatment, age at onset of disease and glucocorticoid use 
as explanatory variables. Patients who discontinue study drug prior to Week 1 will be 
treated as having a presence of fever in the analysis. The estimated probability of 
absence of fever in each treatment group, the estimated odds ratio of anakinra to placebo, 
the corresponding 95 % confidence interval and the p-value from the model will be 
presented. 

The continuous key secondary endpoints; change from baseline at Week 1 in physician’s 
global assessment of disease activity, patient/parent global assessment of overall well-
being and CRP will be analyzed using a mixed model repeated measurement with the 
measurements on the individual time points as responses and with treatment, age at onset 
of disease and glucocorticoid use, visit and treatment-visit interaction as fixed effects. 
For the comparison between treatment groups for each endpoint, the estimated 
difference, the associated 95 % confidence interval and the p-value from the model will 
be presented. 

A multiple testing procedure, combining fixed sequence testing and Hochberg procedure, 
will be used to ensure an overall significance level of 0.05 for the primary endpoint and 
key secondary endpoints. 
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Supportive analyses in sub-groups defined by the stratification variables (< 16 years, 
≥ 16 years of age at disease onset) and glucocorticoid use at inclusion (yes, no) will be 
performed in order to examine the consistency of the treatment effect. For each sub-
group, the estimated probability of ACR30 response in each treatment group, the 
estimated odds ratio of anakinra to placebo and the corresponding 95 % confidence 
interval will be presented. 
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1 Abbreviations and definition of terms 

 

ACR American College of Rheumatology 

ACR30 An improvement of ≥ 30% from baseline in at least 3 of any 6 
variables listed below. Also, no more than 1 of the 6 variables 
may worsen by >30% from baseline. 

1. Physician global assessment of disease activity VAS) 
2. Patient/parent global assessment of overall well-being 

(VAS) 
3. Number of joints with active arthritis 
4. Number of joints with limitation of motion 
5. Assessment of physical function (CHAQ/SHAQ) 
6. CRP (mg/L) 

ACR50 An improvement of ≥ 50% from baseline in at least 3 of any 6 
variables described in ACR30. Also, no more than 1 of the 6 
variables may worsen by > 30% from baseline. 

ACR70 An improvement of ≥ 70% from baseline in at least 3 of any 6 
variables described in ACR30. Also, no more than 1 of the 6 
variables may worsen by > 30% from baseline. 

ACR90 An improvement of ≥ 90% from baseline in at least 3 of any 6 
variables described in ACR30. Also, no more than 1 of the 6 
variables may worsen by > 30% from baseline. 

ADA Anti-drug antibodies 

ARO Academic research organization 

AE Adverse event 

ANA Antinuclear antibody 

AOSD Adult-onset Still’s disease 

baseline Before administration of IMP at Day 1 

BW Body weight 

CAPS Cryopyrin-associated periodic syndromes 

CARRA The Childhood Arthritis and Rheumatology Research Alliance 

CDASH Clinical data acquisition standards harmonization 

CDISC Clinical data interchange standards consortium 

CHAQ Childhood health assessment questionnaire 
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CRP C-reactive protein 

CRF Case report form 

DAS Disease activity score 

DCRI Duke Clinical Research Institute  

DMARD Disease modifying anti-rheumatic drug 

DSMB Data safety monitoring board 

ECG Electrocardiogram 

Escape criteria 

 symptomatic serositis, �R�U��

 flare i.e., a worsening of >30% from baseline in at least 3 of 
any 6 components part of ACR. 

Patients fulfilling the escape criteria are a subcategory of patients 
that discontinue study drug due to progressive disease. 

ESR Erythrocyte sedimentation rate 

GCP Good clinical practice 

Hb Hemoglobin  

HDL High-density lipoprotein 

ICF Informed consent form  

ICH International council for harmonization 

Ig Immunoglobulin 

IgM Immunoglobulin M 

IL-1 Interleukin 1 

IL-1Ra Interleukin 1 receptor antagonist 

IL-6 Interleukin 6 

IL-18 Interleukin 18 

IMP Investigational medicinal product 

IRB Institutional review board 

IRS Interactive response system 

ISR Injection site reactions 

ITT Intention-to-treat 

JADAS Juvenile arthritis disease activity score 

JIA Juvenile idiopathic arthritis 

ka Absorption rate constant 

LDL Low-density lipoprotein 
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MAS Macrophage activation syndrome 

MedDRA Medical dictionary for regulatory activities 

MCP Metacarpophalangeal joints 

MSD-ECL Meso Scale Discovery Electrochemiluminescence 

NAb Neutralizing antibodies 

NSAID Nonsteroidal anti-inflammatory drug 

NOMID Neonatal onset multisystem inflammatory disease 

PD Pharmacodynamics 

PIP Proximal interphalangeal joints 

PK Pharmacokinetics 

PP Per-protocol 

PPD Purified protein derivative 

PRO Patient reported outcome 

RA Rheumatoid arthritis 

REB Research ethics board 

RF Rheumatoid factor 

SAE Serious adverse event 

SAP Statistical analysis plan 

s.c. Subcutaneous 

SJIA Systemic juvenile idiopathic arthritis 

SHAQ Stanford Health Assessment Questionnaire 

SDTM Study data tabulation model 

Sobi Swedish Orphan Biovitrum AB (publ) 

SOP Standard operating procedure 

SUSAR Suspected Unexpected Serious Adverse Reaction 

ULN Upper limit of normal 

VAS Visual analogue scale 
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2 Ethics 

2.1 Institutional review board and research ethics board 

It is the responsibility of the investigator to obtain approval of the study protocol, possible 
amendments and the written patient information and ICF from the IRB/REB. The investigator 
should file all correspondence with the IRB/REB. Copies of IRB/REB correspondence and 
approvals should be forwarded to DCRI, the ARO. 

2.2 Ethical conduct of the study 

This study will be conducted in compliance with this protocol, the ICH GCP (1), applicable 
regulatory requirements, and in accordance with the latest revision of the Ethical Principles 
for Medical Research Involving Human Patients (the Declaration of Helsinki) (2). 

2.3 Patient Information and consent 

It is the responsibility of the investigator to give each patient, and if applicable the patient’s 
legally authorized representative or parent/guardian,��full and adequate verbal and written 
information regarding the objective and procedures of the study and the possible risks 
involved prior to any study-related activities. Declining to participate in specific assessments 
such as genotyping, PK and/or parent’s absenteeism from work will in no way affect the 
patient’s ability to participate in the main study. The patient and, if applicable, their legally 
authorized representative or parent/guardian must be informed about their right to withdraw 
from the study at any time. 

It is the responsibility of the investigator to obtain signed informed consent from all patients 
and, if applicable, child assent according to local regulations prior to any study-related 
activities. If required a signed informed consent must also be obtained from the patient’s 
legally authorized representative or parent/guardian. The patient will receive a copy of the 
patient information and signed ICF. 

The patient information and/or consent form must not be changed without prior discussion 
with DCRI or Sobi. Before any revisions are implemented, the revised written patient 
information and/or consent form must be approved by the IRB/REB. 

3 Study administrative structure 

3.1 Sponsor 

The sponsor of the study is Sobi, Swedish Orphan Biovitrum AB (publ), Stockholm, Sweden. 

3.2 Academic research organization 

The conduct of the study will be outsourced to the ARO DCRI, Durham, North Carolina, 
USA. Site evaluation, monitoring, development of master patient information and ICF, data 
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management, investigational product management and vendor management are some of the 
study-related activities and responsibilities that are transferred to DCRI. DCRI has selected 
Almac Clinical Services, LLC for IMP depot and IMP logistics. DCRI selected Medidata 
Solutions, Inc. to provide: Rave for the eCRF, Patient Cloud for electronic diaries and 
Balance for randomization and trial supply management.   

Statistical analysis and development of the clinical study report will remain the responsibility 
of Sobi.  

Handling of SAE reporting will be a shared responsibility between Sobi and DCRI. 

3.3 Central laboratories 

Central laboratories will be used for all study-specific laboratory assessments except those 
laboratory assessments required to confirm the eligibility of the patient at baseline, evaluate 
escape criteria (CRP), glucocorticoid tapering or reason for study drug discontinuation. All 
central laboratories are compliant with Good Laboratory Practice. 

ICON Laboratory Services, Inc., 123 Smith Street, Farmingdale, NY 11735, US will be 
responsible for analyses of clinical chemistry and hematology.  

Pacific Biomarkers, 645 Elliott Ave W. Suite 300, Seattle, WA 98119, is responsible for 
analysis of the exploratory biomarkers in the study. 

The analyses of ADA, including validation of the MSD-ECL bridging method to be used, and 
the analysis of IL-1Ra/anakinra concentrations including validation of the MSD-ECL based 
method to be used for the purpose are assigned to York Bioanalytical Solutions Limited, 
Cedar House, Northminster Business Park, Upper Poppleton, York YO26 6QR, United 
Kingdom.  

The analysis of neutralizing ADA including development and validation of the cell-based 
method to be used will be performed by Euro Diagnostica, Lundavägen 151, 212 24 Malmö 
Sweden.  

3.4 MAS adjudication committee 

MAS is the term used to describe a potentially life-threatening complication of systemic 
inflammatory disorders, which occurs in approximately 10% of patients with SJIA (3) and in 
similar incidence in AOSD (4). MAS is characterized by an overwhelming inflammatory 
reaction due to an uncontrolled and dysfunctional immune response involving the continual 
activation and expansion of T-lymphocytes and macrophages, which results in massive 
hypersecretion of proinflammatory cytokines. 

There will be an independent blinded adjudication committee assigned to enable uniform 
assessment of MAS cases after all patients have completed the study. The committee will be 
independent of the sponsor and the investigators, and information from the committee will 
not be available during the conduct of the study. The adjudication committee will be 
comprised of clinicians that have experience  treating patients with Still´s disease and are 
familiar with the signs and symptoms of MAS in the pediatric and adult populations.  
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An adjudication committee charter will describe the process for the adjudication and outline 
the committee membership, responsibilities, scope of activities and communication plan 
between committee, sponsor, ARO and study sites. 

3.5 Data safety monitoring board 

An independent DSMB will be in place during the conduct of the study. Responsibilities of 
the DSMB will include review of accumulated safety data and assessments to ensure the 
safety of participating patients and overall integrity of the study, provide recommendations 
regarding the further conduct of the study and identify any safety issues which may suggest 
risk to the patients enrolled in the study or prospective patients. A DSMB charter will outline 
the membership, responsibilities, scope of activities, meeting frequency and communication 
plan between committee, sponsor, ARO and study sites. The members of the DSMB will 
collectively have competence and experience with Still's disease (in children and adults), 
MAS, conduct of randomized clinical studies, interpretation of clinical study data and also 
have previous DSMB experience. 

4 Introduction 

4.1 Background 

In 1897, the English physician Sir George Frederic Still described a form of polyarthritis in 
children with a unique constellation of symptoms that included chronic arthritis, adenopathy, 
splenomegaly and fever. Initially called Still’s disease, it is now known as SJIA. The 
diagnosis is based on its typical features and an age at onset of less than 16 years (5).   

About the same time as G. F. Still’s case description, the first adult patient exhibiting the 
same symptoms was reported. Later in 1971, E. G. Bywaters described 14 adult patients with 
the same symptoms as those seen in the pediatric Still's disease, establishing the diagnosis 
AOSD (6).  

AOSD and SJIA are rare systemic disorders and their pathogenesis is still not completely 
understood, but is believed to be of autoinflammatory nature. Laboratory and clinical 
observations suggest an inappropriate activation of the innate immune system, with 
hypersecretion of the proinflammatory cytokines IL-1 and IL-6. They share common clinical 
manifestations such as daily spiking fever, typical transient cutaneous rash, arthritis, 
lymphadenopathy, hepatosplenomegaly and serositis, and laboratory manifestations such as 
high ESR, CRP, platelet and neutrophil counts (7). The two diseases also share the increased 
risk for MAS, a severe, potentially fatal, complication (3, 4). The principal difference 
between SJIA and AOSD is the patient's age at the time of onset; childhood and 
young/middle aged adults, respectively. The two groups of patients are typically treated by 
pediatricians (SJIA) and by adult rheumatologists (AOSD) separately as if they are two 
separate diagnostic entities. 

There is a growing understanding that SJIA and AOSD are one single disease representing an 
age continuum of a single biologic disease entity (7, 8, 9, 10, 11, 12, 13, 14, 15 and 16). If 
symptoms appear during the late teens it appears arbitrary whether a diagnosis of SJIA or 
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AOSD is used. Therefore we will refer to Still’s disease as the overarching name when 
describing the disease in both the pediatric and adult population.  

Although the disease manifestations and treatment approach are similar irrespective of age of 
symptom onset of the disease, there is presently no drug approved for treatment at all ages in 
USA and Canada. To date, NSAIDs, glucocorticoids, methotrexate and IL-1/IL-6 inhibitors 
are used in the treatment of Still’s disease. In USA and Canada the long acting IL-1 inhibitor 
canakinumab and the IL-6 inhibitor tocilizumab are approved for treatment of SJIA, but no 
treatments are approved for AOSD. In Europe both anakinra and canakinumab are approved 
for treatment of Still’s disease including SJIA and AOSD.  

Existing publications indicate that IL-1 inhibitor treatment early in the disease process is 
beneficial since it is particularly efficacious in treating the systemic symptoms, which are 
prominent early during disease progression (17, 18, 19). Early treatment with an IL-1 
inhibitor may also reduce the risk for a later development of arthritis (20), and enable 
tapering of glucocorticoids to avoid the risk of dependency and the associated risks of 
osteoporosis, diabetes, serious infections and growth disturbances in children (21, 22). 

There is an unmet medical need for an IL-1 blocking agent with a short half-life which allows 
quick modification or withdrawal of treatment should untoward effects occur. This is 
particularly important since there is no diagnostic test for SJIA or AOSD which may mimic 
other severe diseases, such as infections and malignancy. Therefore it is an advantage to be 
able to quickly terminate IL-1 blocking therapy in case of infections or other clinical reasons 
for discontinuation. Anakinra, with a short half-life (approximately 6 hours), could be an 
alternative treatment to the currently approved therapies. 

In both the consensus treatment plans developed by CARRA (23, 24) and the treatment 
pathways published by ACR (25) anakinra is presented as an alternative first line treatment 
for patients with SJIA although it is not approved for the indication in the US and 
Canada.This is a reflection of how important a short-acting IL-1 blocking therapy is for the 
treatment of the disease. IL-1 and IL-6 blocking therapies are also included as treatment 
options in the published treatment recommendations for AOSD (26, 27). 

Anakinra is a recombinant IL-1 receptor antagonist (IL-1Ra) that blocks the biological 
activity of cytokine IL-1 (IL-1 and IL-1) by competitively inhibiting its binding to the IL-1 
type I receptor and thereby controlling active inflammation. Anakinra has a short half-life 
and is self-administered as a daily s.c. injection.  

Kineret® is currently approved in the US (2001), Canada (2002), and EU/EEA (2002) for the 
treatment of RA. Kineret is also approved for the most severe form of CAPS, i.e., NOMID, in 
the US (2012), and for all forms of CAPS in EU/EEA (2013). In addition, Kineret is 
approved for the treatment of SJIA in Australia (2015) and for Still’s disease, including SJIA 
and AOSD in EU (2018). 

In the currently available data there are no relevant differences in the safety profile between 
pediatric and adult patients. Neither are there any relevant differences in the safety profile of 
patients with Still’s disease compared to patients with other indications for anakinra 
treatment. However, post marketing reports describing hepatic events and events of MAS are 
over-represented in patients with Still’s disease, especially in pediatric patients. 

Hepatic events, mainly liver enzyme elevations, but also cases of non-infectious hepatitis, 
have been associated with anakinra. Hepatic events during post marketing use have mainly 
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been reported in patients with predisposing factors, e.g., history of transaminase elevations 
before start of anakinra treatment. Hepatic events are common manifestations of Still’s 
disease and hepatic events occur also in anakinra-treated patients with Still’s disease. 

Cases of MAS have been described in anakinra-treated patients with Still’s disease, both in 
publications and in spontaneous reports during post marketing use. However, patients with 
Still’s disease, both pediatric and adults, have an increased risk for spontaneous development 
of MAS. A causal relationship between anakinra and development of MAS has not been 
established. 

There is limited information about the PK of anakinra in SJIA patients, and no information 
about the PK of anakinra in AOSD patients. The PK of anakinra is however well 
characterized in healthy volunteers and RA patients. The bioavailability is high (95%), tmax 
is about 6 hours and anakinra serum concentrations decline with a half-life of 4-6 hours 
following s.c. administration to RA patients. The exposure increases in approximate 
proportion to dose, accumulation is modest following once daily administration and 
approximately 80% of anakinra is eliminated by the kidney. In JIA patients trough anakinra 
concentrations were lower in the age group 3-6 years compared to older children and in 22 
SJIA patients clearance was higher in children with a lower body-weight (28).   

For a detailed description of anakinra characteristics, contraindications, warnings and 
precautions, adverse reactions and pharmaceutical properties, refer to the product 
information/monograph and the IB.    

4.2 Study rationale 

There is evidence that IL-1 plays an important role in the systemic features of Still’s disease 
and that inhibition of IL-1 can be an effective treatment strategy for this condition (29, 30, 
31).  

The aim of this phase 3 study is to demonstrate the efficacy and to evaluate the safety, PK 
and immunogenicity of anakinra in patients with newly diagnosed Still’s disease, including 
SJIA and AOSD.  

4.3 Potential benefits and risks 

IL-1 inhibition appears to be of particular importance when systemic symptoms of Still’s 
disease are predominant. Published data demonstrate that anakinra induces a rapid resolution 
of systemic features, such as fever, rash and acute phase reactants elevations (19, 32). 
Another important benefit of anakinra treatment compared to registered biologic treatments is 
the short half-life which enables flexible dosing including fast wash-out.. 

It seems that most beneficial effects of anakinra are obtained if treatment with anakinra is 
started early after disease onset, before significant arthritis has developed (19). Partial 
response to anakinra has also been reported in some patients with well-established disease at 
treatment onset (32).  

The efficacy of anakinra in adult patients with Still's disease has been evaluated in a meta-
analysis conducted by Hong et al. (33). Anakinra was shown to be effective in remitting the 
manifestations of AOSD, in reducing the doses of glucocorticoid, and was also well tolerated.  
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The safety profile of anakinra is well established with the known common risks associated 
predominantly with ISRs as well as known less common but more severe risks, such as 
development of neutropenia and serious infections. The safety profile has been similar across 
indications, age groups and dose levels, with the exception of ISRs that were more frequent 
when doses of >100 mg s.c. were administered to patients with RA. ISRs are typically 
reported within the first 4 weeks of therapy with a median duration in RA studies of 14 to 28 
days and resolve during continued anakinra treatment. In long-term studies, there are no 
indications of an increasing AE frequency over time. In addition, there is more than 15 years 
of post-marketing use during which the safety profile has remained stable. From the 
information available, there are no indications of any relevant differences in the safety profile 
of anakinra in patients with Still's disease compared to patients with other indications for 
anakinra treatment. However, hepatic events during postmarketing use have been more 
commonly reported in predisposed patients, including patients with Still's disease, than for 
patients treated for RA and CAPS. A maximum tolerated dose has not been established for 
anakinra. 

In this study one third of the study population will be randomized to placebo. All patients 
included in the study will be carefully monitored and patients that do not respond to IMP can 
at any time withdraw from study and receive standard of care treatment, thus minimizing the 
time patients are exposed to ineffective treatment (placebo or non-response to active 
treatment).  

The potential risks associated with anakinra administration will be closely monitored by the 
sponsor as part of the safety evaluations being performed in the study. To further monitor the 
safety there will be an independent DSMB. 

The overall assessment is that the benefit of using anakinra in Still’s disease outweighs the 
known risks associated with it.  
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5 Study objectives and endpoints 

5.1 Primary objective and endpoint 

Primary 
objective 

The primary objective of this study is to demonstrate efficacy of anakinra versus 
placebo in Still’s disease as assessed by ACR30 response including absence of 
fever. 

Primary 
endpoint 

- The primary endpoint is ACR30 response at Week 2 with absence of fever 
attributable to the disease during the 7 days preceding Week 2. 

Definition of ACR30 response: An improvement of ≥ 30% from baseline in at least 3 of 
any 6 variables listed below. Also, no more than 1 of the 6 variables may worsen by 
> 30% from baseline. 

1. Physician global assessment of disease activity (VAS) 
2. Patient/parent global assessment of overall well-being (VAS) 
3. Number of joints with active arthritis 
4. Number of joints with limitation of motion 
5. Assessment of physical function (CHAQ/SHAQ) 
6. CRP (mg/L) 

Definition of fever: Body temperature ≥ 38.0 °C (100.4 °F) attributable to the disease 

5.2 Secondary endpoints supporting primary objective 

Secondary 
endpoints 
supporting 
primary 
objective 

- ACR30 response at Week 1 with absence of fever attributable to the 
disease during 24 hours preceding Week 1. 

- ACR50, ACR70 and ACR90 response at Week 1 and Week 2 with 
absence of fever attributable to the disease during 24 hours before 
Week 1 and 7 days preceding Week 2.  

- Response in the individual components of ACR at Week 1 and 
Week 2. Response is defined as an improvement of ≥ 30%, 50%, 
70% and 90% from baseline.  

o Physician global assessment of disease activity (VAS) 
o Patient/parent global assessment of overall well-being (VAS) 
o Number of joints with active arthritis 
o Number of joints with limitation of motion 
o Assessment of physical function (CHAQ/SHAQ)  
o CRP (mg/L) 

- Absence of fever during the 7 days preceding Week 2. 
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5.3 Key secondary objective and endpoints 

Objective To demonstrate early onset of efficacy of anakinra versus placebo in Still’s 
disease. 

Endpoints - Absence of fever during the 24 hours preceding Week 1. 

 - Change from baseline in physician global assessment of disease 
activity (VAS) at Week 1. 

 - Change from baseline in patient/parent global assessment of overall 
well-being (VAS) at Week 1. 

 - Change from baseline in CRP at Week 1. 

5.4 Secondary objectives and endpoints  

 Secondary efficacy objectives and endpoints 

Objective 
To evaluate sustained efficacy of anakinra versus placebo in patients that 
reached at least ACR30 response at Week 2.  

Endpoint - Sustained ACR response at Week 4, Week 8 and Week 12 
compared to ACR response at Week 2. 

  

Objective To evaluate efficacy of anakinra versus placebo during 12 weeks 
treatment. 

Endpoints - ACR30, ACR50, ACR70 or ACR90 response with absence of 
fever 24 hours before Week 1 or during the 7 days preceding the 
visit at Week 2, Week 4, Week 8 and Week 12.  

 - Absence of rash 24 hours before Week 1 or during the 7 days 
preceding Week 2, Week 4, Week 8 and Week 12. 

 - Change from baseline in CRP, Hb, platelet count and ferritin at 
Week 1, Week 2, Week 4, Week 8 and Week 12. 

 - Change from baseline in patient/parent global assessment of 
disease related pain (VAS) at Week 1, Week 2, Week 4, Week 8 
and Week 12. 

 - Inactive disease at Week 12. 

 - Change from baseline in JADAS27 at Week 2 and Week 12.   
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Objective To evaluate time to study drug discontinuation in anakinra versus 
placebo.  

Endpoint - Time to study drug discontinuation for any reason. 

 - Time to study drug discontinuation due to lack of efficacy or 
progressive disease.  

  

Objective To evaluate glucocorticoid tapering in anakinra and placebo treated 
patients. 

Endpoints - Number of patients who have initiated tapering of glucocorticoids 
at Week 12. 

 - Number of patients with decreased dose of glucocorticoids by at 
least 50% at Week 12 compared to baseline. 

 - Percentage decrease of glucocorticoid dose at Week 12 compared 
to baseline. 

  

Objective To evaluate the efficacy of anakinra in the 2 separate dose groups. 

Endpoint - Efficacy endpoints as described above. 

 Safety objective and endpoint 

Objective To evaluate the safety of anakinra.  

Endpoint AEs (including MAS), vital signs and laboratory safety assessments. 

 Pharmacokinetic objective and endpoint 

Objective To evaluate the PK of anakinra. 

Endpoint - Anakinra trough plasma concentrations and repeated-dose PK 
parameters at Week 12. 

 Immunogenicity objectives and endpoints 

Objective To evaluate occurrence of ADAs, NAbs and cross-reactivity.  

Endpoint - Occurrence of ADAs, NAbs, and cross-reactivity and titer levels of 
ADA and NAbs at baseline, Week 1, Week 2, Week 4, Week 8 and 
Week 12. 
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Objective To evaluate ADAs in relation to safety. 

Endpoint - Occurrence and titer levels of ADAs in relation to AEs at Week 1, 
Week 2, Week 4, Week 8 and Week 12. 

  

Objective To evaluate ADAs, and NAbs in relation to efficacy.  

Endpoint - Occurrence and titer levels of ADA, including NAb in relation to 
ACR response and CRP at Week 1, Week 2, Week 4, Week 8 and 
Week 12.  

 Productivity objective and endpoint 

Objective To evaluate absenteeism from school or work. 

Endpoint - Number of days off school or work due to Still’s disease.  

5.5 Exploratory objectives and endpoints 

Objective To explore PK/PD relationship between IL-1Ra/anakinra serum concentrations 
and selected efficacy and safety parameters.  

Endpoint - Population PK/PD parameter estimates and associated covariates describing 
intra- and inter-individual variability in respective parameter estimate. 

  

Objective To explore the PK properties of anakinra using population analysis. 

Endpoint - Population PK parameter estimates and associated covariates describing intra-
and inter-individual variability in respective parameter estimate.  

  

Objective To explore the effect of anakinra on the exploratory inflammatory biomarkers (IL-6, 
IL-18, calprotectin and neopterin) in the treatment of patients with Still´s disease. 

Endpoint - Change from baseline in exploratory inflammatory biomarkers at Week 1, 
Week 2 and Week 12. 

  

Objective To collect a blood sample for future analysis for genetic factors potentially 
contributing to the patient's response to anakinra, safety and tolerability. Will be 
reported separately.  
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6 Investigational plan 

6.1 Overall study design and plan 

Figure  1 Study design 

 

 

 

The study consists of a 12-week, randomized, double-blind, placebo controlled period with 
two dose levels of anakinra and a 4-week safety follow-up after last dose of IMP. The 
primary endpoint will be evaluated at Week 2. Sustained efficacy and time to study drug 
discontinuation will be evaluated during the full study period.  

A screening visit is optional and may be done to identify patients that could be suitable for 
the study. See Figure  1. During the study 6 visits and 2 telephone contacts are scheduled i.e.�� 
Day 1 (baseline visit), Day 4Tel, Week 1, Week 2, Week 4, Week 8, Week 12 and Week 16Tel 
(End of Study).  

Patients will be randomly assigned to study drug, after they meet all of the inclusion criteria 
and none of the exclusion criteria. Patients will receive treatment for 12 weeks, either 
anakinra or placebo. Patients will be randomized to anakinra in a dose of either 2 or 4 
mg/kg/day, with a maximum dose of 100 or 200 mg once daily, respectively. Patients will be 
randomized to placebo with corresponding volumes for each of the two anakinra dose levels.  

To be able to evaluate the primary objective of the study it is important that patients remain 
in the study until the Week 2 visit whenever possible. However, patients can discontinue 
study drug at any time during the study e.g. due to lack of efficacy or progressive disease. 
Patients fulfilling the escape criteria are a subcategory of patients that discontinue study drug 
due to progressive disease (see Table 1). 
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Table 1 Escape criteria  

 symptomatic serositis, �R�U�� 

 flare i.e., a worsening of >30% from baseline in at least 3 of any 6 components part of 
ACR.  
 
 

 

If the investigator judges that a patient must discontinue study drug before the Week 12 visit, 
a Study Drug Discontinuation visit should be performed before standard of care treatment is 
initiated, if possible. If the study drug is discontinued on a scheduled visit, the Study Drug 
Discontinuation visit should be performed instead of the scheduled visit unless the study drug 
is discontinued at the Week 12 visit. For a patient that discontinues study drug before the 
Week 2 visit, the Week 2 visit should still be performed according to the original schedule of 
assessments, see 6.3.3. However, if the Study Drug Discontinuation visit is performed within 
3 days prior to the Week 2 visit, the scheduled Week 2 visit should be omitted. A final 
follow-up call will be conducted 4 weeks after the last IMP administration according to the 
assessments described for the Week 16Tel visit (see 6.5.1.8).  

All patients included in the study will be carefully monitored by the investigator and if there 
is a need patients can withdraw from the study at any time, see 6.3.3. 

If a patient is on glucocorticoid treatment the dose can be tapered starting earliest at the Week 
2 visit. The patient must have reached at least ACR50 response with no fever in the preceding 
7 days at the visit initiating tapering. 

If a patient develops MAS, the patient will terminate the study treatment and will be treated 
according to standard of care. If the MAS event occurs before the Week 2 visit it is preferred, 
if possible, that the patient returns to conduct the Week 2 visit according to the schedule of 
assessments. For all patients that are diagnosed with MAS, irrespective of timepoint in the 
study, a follow-up call should be conducted 4 weeks after the last IMP administration 
according to the assessments described for the Week 16Tel visit (see 6.5.1.8) before the 
patient is withdrawn from the study. MAS is defined as an event of special interest��in this 
study and must be reported as a serious adverse event. 

PK sampling will be conducted in all patients at all study visits. In addition, repeated PK 
sampling (4-5 time points) will be conducted at Week 12 at a selected number of sites in 
approximately 30 patients (see 6.5.6.1.1). All patients at these pre-selected sites will be asked 
to participate in the repeated PK sampling until the target number of patients have completed 
the repeated PK sampling. If a patient declines to participate in the repeated PK sampling, 
he/she will still be eligible to participate in the main study. When the overall number of 81 
patients has been reached in the study the enrollment will be stopped regardless of whether 
the target number of repeated PK patients has been reached. 

6.2 Discussion of study design 

A randomized placebo controlled double-blind study is the optimal way to document safety 
and efficacy of an investigational product. In this study the number of patients receiving 
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placebo has been kept to a minimum, which means that only one third of the patients will be 
randomized to placebo and two thirds will be randomized to active treatment in two dose 
levels.  

The main comparison will be between anakinra (combined dose groups) and placebo at 
week 2. In order to be able to evaluate the primary endpoint at week 2, patients that 
discontinue study drug before week 2 will be encouraged to do a Study Drug Discontinuation 
visit as well as the Week 2 visit (if the Study Drug Discontinuation visit is performed within 
3 days prior to the Week 2 visit, the scheduled Week 2 visit should be omitted). Patients who 
discontinue study drug will receive standard of care. Options for standard of care will be 
determined at the discretion of the investigator in dialogue with the patient/caregiver. As 
patients may already have been administered anakinra in the study this should be taken into 
consideration when switching to standard of care. 

Since IL-1 inhibition has a rapid onset of effect, supported by the published data showing that 
approximately 90% of patients became afebrile after three days of anakinra treatment and the 
fact that ACR response rates were similar at day 15 and day 29 in the study with the IL-1 
inhibitor canakinumab, it is appropriate to evaluate the primary endpoint after two weeks 
treatment with anakinra (19, 20, 34). Sustained efficacy of anakinra treatment will be 
evaluated during the 12 week period for patients who are responders at week 2. In addition, 
time to study drug discontinuation will be an endpoint for evaluation of efficacy in the study 
as well as the possibility to taper glucocorticoid treatment. 

Trough and repeated PK assessments will be included in this study in order to characterize 
the pharmacokinetics of anakinra in this patient population.  

 Rationale for selection of doses 

The selection of doses is based on published studies, clinical practice and treatment 
guidelines. 

Anakinra is recommended for treatment of SJIA in the Consensus Treatment Plans for New-
Onset SJIA by the CARRA (23). Based on clinical experience, CARRA recommends a 
starting dose of 2 mg/kg/day (max 100 mg) and a maximum dose of 4 mg/kg/day (max 200 
mg). 

The proposed doses of 2 and 4 mg/kg/day are also supported by previous published 
experiences and the maximum dose of 4 mg/kg/day was used in a number of the supporting 
publications (19, 20, 32, 35). In a few cases, 4 mg/kg/day has been used as the starting dose 
(37).  

In a published study by Vastert et al 2014, anakinra was used as first-line therapy in patients 
with new-onset SJIA (19). Patients fulfilled the ILAR criteria for SJIA. Anakinra 2 
mg/kg/day was used as a starting dose, with a maximum dosage of 100 mg/day, in all 20 
included patients. The 2 mg/kg/day dose was maintained in 18 of the patients and increased 
to 4 mg/kg/day in 2 patients. Treatment was stopped if patients met at least adapted ACR 
Pedi 90 improvement (i.e., 90% improvement of ACR with absence of fever) after 3 months 
treatment. The authors concluded that an excellent response was observed in nearly all 
patients within 3 months, and that more than 80% of the patients achieved persistent disease 
remission, either on or off medication, during a mean follow-up of 2 years and 8 months. 
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Population PK parameter estimates of anakinra based on an analysis of sparse sampling 
concentration data from children and adolescents was published by Urien et al 2013 (28). The 
study included data from 87 patients of which 22 were SJIA patients with a median age of 7.6 
years (range 2.26 to 16.8 years) and a median body weight of 21 kg (range 10 to 83 kg). 
From a PK point of view, higher dose levels are needed in small children due to higher 
clearance in children with lower body weight (see Table 2). As an example, based on this 
population PK analysis, a patient with a body weight of 20 kg is predicted to require a dose of 
4 mg/kg/day to achieve similar anakinra exposure (AUC0-24h, ss and Cmin, ss) as a dose of 
2mg/kg/day in a 50 kg patient.  

Table 2 Predicted exposure of anakinra in three hypothetical patients 

  Anakinra 2 mg/kg/day (max 100 mg) Anakinra 4 mg/kg/day (max 200 mg) 

BW AUC0-24h,ss1 
(ngh/mL) 

Cmin,ss1  
(ng/mL) 

AUC0-24h,ss1 
(ngh/mL)  

Cmin,ss1  
(ng/mL)  

20 kg 11561 95 23121 191 

50 kg  18776 236 37552 472 

100 kg 13556 212 27111 424 

1 Predicted steady-state exposure based on the following published population PK parameters for anakinra (28): 
  ka = 0.38 (h-1); CL/F = 0.847 x (BW/70)0.47 (L/h); V/F = 2.581 x (BW/70)0.76 (L) 

 

There are no guidelines available for the treatment of AOSD. The efficacy of anakinra in the 
treatment of AOSD has been reported in retrospective case series and in one prospective, 
randomized, open-label trial (36). In a meta-analysis evaluating the evidence for efficacy of 
anakinra in AOSD, all included published studies reported the use of a dosage regimen of 
100 mg/day. The overall remission rate with anakinra estimated in the eight studies included 
in the meta-analysis was more than 80% (33). The efficacy of higher doses of anakinra in 
AOSD patients has not previously been evaluated in a systematic manner. Thus, in the 
current study, including also the higher dose level 4 mg/kg with a maximum dose of 200 mg 
anakinra, we will evaluate if higher dose levels would give further benefit for AOSD patients. 

 Rationale for primary endpoint 

ACR30 is an established measurement of efficacy in arthritis studies (38, 39, 40, 41). The 
addition of “absence of fever attributable to the disease in the preceding 7 days” makes the 
primary endpoint more appropriate to capture improvements in the clinical features of Still’s 
disease (42). ACR30 with the addition of fever is recommended by CARRA for treatment 
outcome research in SJIA and has been used in pivotal regulatory studies with canakinumab 
and tocilizumab in SJIA. ACR30 is not age specific and is therefore also well suited to study 
treatment outcome in the adult population.  

6.3 Selection of study population 

A total of 81 patients will be randomized, 54 patients to anakinra and 27 patients to placebo 
treatment. At least a third of the randomized patients should have had a disease onset before 
the age of 16, and at least a third of the randomized patients in the study should have had a 
disease onset at the age of 16 or above.  


